Using the Primer 3 computer program (Rozen & Skaletsky 1997) , primers could be designed to microsatellite-flanking regions of 37 clones. PCR was performed in 25 µL volumes containing 1.6 mm MgCl 2 , 0.2 mm dCTP, dGTP and dTTP, 0.02 mm dATP, 0.06 µL [α 32 P]dATP, 75 mm Tris-HCl (pH 9), 20 mm (NH 4 ) 2 SO 4 , 0.01% Tween-20, 5 pmol of each primer, 0.5 units Taq DNA polymerase (Eurogentec) and 10 ng of template DNA. After initial denaturation (95 °C, 20 s), PCR was run for 35 cycles (94 °C for 20 s, 53 °C for 25 s, 67 °C for 23 s) in a Perkin-Elmer 2400 thermocycler. Products were separated on 6% sequencing gels and autoradiographed (Sambrook et al. 1989) .
Primer functionality was initially tested on three A. rabiei isolates, and one isolate of A. fabae. Using an annealing temperature of 53 °C, single bands of the expected size were obtained for 26 loci. Twenty-four primer pairs also amplified one or more products from A. fabae. Whether these fragments contain microsatellites and/or are polymorphic within A. fabae remains to be examined. Twenty marker loci were selected to genotype 22 A. rabiei isolates from the USA, Pakistan, Syria, Turkey and Tunisia. Each of these constituted a unique clonal lineage as defined by its fingerprint haplotype (Geistlinger et al. 1997) . The Popgene computer package (Yeh & Boyle 1997) was used to calculate allele frequencies and to determine Nei's expected genetic diversity valves for haploid organisms (Nei 1987; Tenzer et al. 1999 ; Table 1 ). All loci were polymorphic, with 2-14 alleles and genetic diversity values of 0.17-0.90.
With up to 14 alleles among 22 isolates, these microsatellites are more variable than other types of molecular markers applied to A. rabiei. Locus-specific primers not only ensure a high reproducibility of results, but also allow the analysis of mixed samples. Groppe & Boller (1997) have specifically amplified a microsatellite locus from the fungal endophyte Epichloe in the presence of contaminating host DNA. Following a similar strategy, microsatellite markers could be used to type A. rabiei isolates directly from individual lesions. The distribution of A. rabiei pathotypes in the field could then be monitored more efficiently, avoiding the lengthy procedures of single-sporing and culturing.
The blue tit, Parus caeruleus, is a hole-nesting woodland bird that has been the focus of numerous ecological and behavioural studies. Nine polymorphic blue tit minisatellite loci have previously been cloned in our laboratory (Verheyen et al. 1994) . We have now cloned a series of polymorphic microsatellite loci in this species and also tested their utility in a wide range of other oscine passerine birds.
DNA was extracted according to the method described by Bruford et al. (1998) . A genomic library was prepared, enriched for (CA) n , (GA) n and (AT) n , as described by Armour et al. (1994) using modifications suggested by Gibbs et al. (1997) . Details of the eight characterized loci are provided in Table 1 .
Each 15-µL PCR reaction contained 20 -50 ng of DNA, 0.5 µm of each primer, 2.5 mm MgCl 2 (except Pca3 and Pca8 which required 3.0 mm MgCl 2 ), 0.1 mm of each dNTP and 0.25 units of Taq DNA polymerase (Thermoprime Plus, Advanced Biotechnologies) in the PCR buffer (final concentration: 20 mm (NH 4 ) 2 SO 4 , 75 mm Tris-HCl pH 8.8, 0.15 mg/mL DNAase-free BSA, 10 mm β-mercaptoethanol). PCR amplification was performed in a Hybaid Touchdown™ thermal cycler. The reaction profile was 95 °C for 3 min, then 94 °C for 30 s, X °C for 45 s, 72 °C for 45 s for two cycles each at X = 60 °C, 57 °C, 54 °C and 51 °C, then 25 cycles at X = 48 °C, followed by 72 °C for 5 min (except for Pca7 and Pca9 which had two cycles each at X = 67 °C, 64 °C, 61 °C and 58 °C, then 25 cycles at X = 55 °C).
Seven loci displayed four or more alleles in our test panel of eight unrelated blue tit individuals (Table 1) , and many more alleles have been found for several loci used in a larger sample of individuals (D. I. Leech and I. R. Hartley, personal communication).
The primers were tested in 28 other passerine species (Table 2) representing 20 passerine families (following Sibley & Monroe 1990) . One high-quality DNA sample from each species was tested for amplification, with the products visualized on agarose gels stained with ethidium bromide. When testing for polymorphism, the PCR products were run on 6% polyacrylamide gels and visualized with silver staining (Promega) or by autoradiography after PCR with one of the primers end-labelled with [γ 33 P]-dATP (Sambrook et al. 1989) .
Each primer pair amplified a product in 38-100% of the passerine species (Table 2) . Pca8 was highly polymorphic (five or more alleles) in 67% of the species tested ( Table 2 ).
The proportion of tested species that displayed polymorphism was inversely correlated with the proportion that amplified successfully (taking those six loci where at least five species were tested for polymorphism, Fig. 1 ). This result is consistent with a hypothesis that the mutation rate varies among loci but that the probability of a strand-slippage mutation in a microsatellite array (so producing polymorphism) is correlated with the probability of a point mutation in the adjacent flanking DNA (tending to lead to non-amplification). This hypothesis is consistent with observations that mutation rates vary in the genome ( Wolfe et al. 1989) and that the DNA flanking microsatellites is apparently neutral (Brohede & Ellegren 1999) . At least four primers detect highly polymorphic loci in other passerine species (Table 2 ). Although few passerine species have been tested with Pca3 and Pca8, ≥ 60% were highly polymorphic. Pca4 and Pca5 were tested for polymorphism in more species and were highly polymorphic in > 20% of those tested.
The rapid decline of frog populations all over the world has raised much concern (Houlahan et al. 2000) . Fragmentation and loss of habitat are thought to be important causes for this rapid decline. The slow-moving frog species, conservative in their choice of breeding grounds, are probably more sensitive to habitat fragmentation compared to mammals and birds. Genetic studies can provide valuable information on the effects of habitat loss and fragmentation on frog population dynamics and long-term survival. Microsatellites are suitable markers for this type of study, as they are highly polymorphic, co-dominant, easy to use and very amenable to automation. Handled with care, they can be used to answer a variety of ecological and population genetic questions. Here we report on the development of a set of microsatellite primers for the European tree frog (Hyla arborea), a species protected under the European Union habitat directive. These markers will be used in an ongoing study to quantify the effects of habitat fragmentation on genetic diversity and exchange between populations of tree frogs in the Netherlands.
The procedure for microsatellite enrichment by selective hybridization was modified from Karagyozov et al. (1993) by Van de Wiel et al. (1999) and Van der Schoot et al. (2000) . DNA was extracted from a single tadpole; digested with RsaI, and size-fractionated by agarose gel electrophoresis. DNA fragments between 350 and 1000 bp were recovered by electro-elution, enriched by hybridization to three pools of oligonucleotides (pool 1 GA/GT; pool 2 TCT/GTG/GAG/ CGT/TGA/GCT/AGT/TGT; pool 3 TGTT/GTAT/GATA) and subsequently ligated in pBluescript SK + (Stratagene) and Fig. 1 The relationship between polymorphism and amplification for six blue tit loci. Spearman rank correlation corrected for ties: ≥ 3 alleles, r s = -0.943, P < 0.05; ≥ 5 alleles, r s = -0.941, P < 0.05.
